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EPA makes no claims regarding the accuracy, precision , AEPA N 

should be referred to the US Geologic Survey. ~-
In addition, the data represent the general locations November 2001 ~ _ 
of Indian reservations and do not represent the EPA's Scale - 1 :48000 ~ 

or use of this data. Questions concerning the data - + 
position on the jurisdictional status of Indian country. 

Private Water Well These data were provided by the Bureau of Indian 
Oil Well 

Monitor Well 

Tank Battery 

Affairs at the request of the individual Tribes. The 
scale of the data was reported to be 1 :24000. Specific 
data sources were not cited . 
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E XPLANATION 

This is a master explanation for Miscellaneoul Geologic Investigations Maps I - 361-371. Only map units presen t in 
this quadrangle are colored. An asterisk ( 1) precedes the explanation for symbols not. present in this quadrangle 
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Till 
Unstratified, compact, highly imper

vious , heterogeneous mixture of 
rock particles rawging in size from 
clay to boul.der.<I. Generally J5feet 
thfrk; loca.lly as much as 250jeet 
thick. Q ti, older till and Qt2 , 

younger till 

------------------------------- '--- ..___ ____ / 
Contact 

Dashed where approximately located 

Gradational contact 

,,,---.,..,_D •• ,,,,,... rt--.._ __ ••• 

Fault 

Landslide deposits 
Areas of recent landsliding . Deposits are composed of the various 

for-rnat,UJns affected by the larufa{,i,ding 

[:] 
All uvium 

J,"""'ine- to coa:rne-grained flood-plain deposits of Missouri Rh·er nnd major 
tributaries. l~faint,y sill wUh local gravel lenses. Depordts average 
50/eet in thfrkness but nw.y be n-wre than JS0feet thick under Missouri 
River flood plain 

UNCONFORMITY 

[:] 
Kintyre Formation 

Buff W brown clay, silt, and .<Jand; thickness up to 
Beddino plane.~ folded and faulted 

l50feet. 

Qo, 

Qo, 

Outwash deposits 
Sa:ndy gravel and silt, as much as 

60 feet thick, consist·ing -mainly of 
rounded brown qu(Lrlzite pehbleR 
derived from the Flaxville Forma
Hon. A small percentage of lime
stone, dolomite, and graniti.c 
pebbles pHsent. Some deposits 
formed a,s deltas in lakes. Qo1 , 

out wash deposits of early(?) 
Wisconsin age, nnd Qo2 , outwash 
deposits of late Wisconsin age 

~ 
~ 

Kame deposits 
Sand and gra'vel, rudely strat~fied 

and poorly sorted ice- contact 
deposits. Canto.in boulders as 
much as 2 feet in diameter. Maxi• 
m ·um thickness, 100 feet. Qk1, 
kame deposits of earl11 (?) Wiscon• 
sin age, and Qk2, ka.me deposits of 
late Wisconsin age, 

UNCONFORMITY 

Sprole Silt' 
Buff poorly bedded to massive silt deposits east and north of Poplar. 

Up to 100 feet thick 

Wiota Gravels 
Sand, silt , cla11 a.nd grmxl . Gra·vel similar to that found in the Flnxville 

and .~mall percent glacially derived. Five lo 55 feel thi,ek and generally 
overlain by Ult. .May include rocks of Pliocene age 

Flaxville Formation 
Quartzite sand and gravel, clay , sand and silt, marl, and volcanic ash. 

Locally cemented. Generally less than 50feet thick hut up to JGUfeet 
thick in northern part of area. Includes younger rocks 

UNCONFORMITY 

Tiu 

Fort Union Formation 
Continental strata consisting of interbedded gray clay, buff .<Jilt, lignite, 

/y11,JJ calcareous sandstone, brown carbonaceous clay, olive.gray sand, 
bent,onitic gray clay, and silty Ume .~Wne concretions . W ell sorted and 
stratified. Marked lateral variation in lithology. Only lower 600feet 
present in area 

Hell Creek Formation 
Gray to tan shales, siltstones, sandstones, and carbonaceous shales about 

280/eet thick. Lower 50 to JOO feet is predominantly medium-tan sand 
or sandstone. A few quartzite pebbles found in basal conglomerutic 
lenses 

UNCONFORMITY 

Fox Hill s Formation 
Cons'U>ts of upper sandstnne 35 to 60 feet thick underlain by 

transitiorml marine shale 60 feet thick 

Kb 

Bearpa w Shale 
Dark olive-gray marine !,hale approximately 1,100/eet thi.ck. Only upper 

300 feet exposed. Upper 100 feet includes a few brownish sandy shale 
beds . Thin lumton-itic beds are present and bentonde is disseminated 
through some shale zones 

1890 

✓----------------- 1910 ----
/ --------
~ 1949 

Course of Missouri River 

~1•11 :1 111 1 ~..W...U.4""-1.. 

~ 
~ 
Esker deposits 

Lmi' sinuous ridges of poorly sorted 
s atified ice-contact sand an.d 
g avel as much as 60feet thick. 
Cp-nta1'.n lwulders as -much as 2 feet 
i1t diameter . Qe1 , esker depoRits 
o)j early(?) Wisco:nsin age, and 
Q 2 , esker deposil.$ of late Wiscon-
8' age 

Fan alluvium and colluvium 
Slope- wash deposits derived from 

topographically higher deposits. 
Th e part derived from F laxville 
Formation is largely gra11el, that 
from Bearpaw Shale is almost 
entirely clay, that from the Hell 
Creek Formation and the Fox Hills 
FormaUon is chiefly silt and sand, 
and that from. Wl i s pebbly to 
grwvelly clay. Generally lnn. lo 
dark bro,wn. Thickness of deposits 
highly 'Variable, but observed maxi
mum of 20 feet. May include rocks 
of Pliocene age 

i-,.--,,---ir-7 

L__, ~ ,__.J 

Segments of melt-water channel 
Arrow ·i,,ut·U:ates direction of flow 

~ 

Direction of flow of melt water in outi.vash channel 
IndWates channel where no other 81/mbol suggests presence of one 

. ... ........ : .. 
Ice-crack moraines 
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Dune sand 
Well-sorted and stratified deposits 

of sand up to 20 feet thick. May 
include rocks of Pliocene age 

QI 

Lake and pond deposits 
Dark - gray clay and silty clay 

containing n few pebbles deposiWd 
in intermittent bodies of waler by 
water, wind, and ,<Jlope wash. As 
much as lufeet thick. May in
clude rocks of Pliocene age 

" Drumlin 
Line shows orientation of long axis 

~ 

Abandoned lignite mine 
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Dashed where approximc,tely located; dotted where conceated. 
U, upthrown side; D, downthrown side 

* Drift border and limit of mapped readvance 
Dashed where approximately located. Tick marks on ice side 

Long low ridges of till 10 to 15feet high, 50 to JOO feel wide, and as much 
a.~ 2 miles long 

Gravel pit 

A 3 Qd --------Lineation on aerial photograph 
Surface trace of probable fault 

'y 
* Strike and dip of beds 

_.,...-,---r---r- -,-,-,- -r--r-, 

j...-1---J.-....L--L.-1_---l. >- _,_ 
Traces of topographic breaks in slope on till surface inferred to re lect 

buried channel 

1 l'he Sprole Silt is here named for an exposure 2 miles northwest of Sprole, a sidin~ on the Great Northern Railroad 
(NW~'i, SW¼, sec. 3. 'l'. 27 N., R. 51 E.). l 

:Messured and estimated thickness ranges from 60 to 100 feet, thinning to the west where it "".l'-$ no t mapped locally 
The silt i~ yellowish gray, Orovrn. or reddish brown, cluyey, pl11stic, thin_ he<lrfod, and locallv limomtic. It is locally mud\ 
folded and faulted, probably by ice shove. The lower half is well strati.fled silt and clay, and contains pebbles: beddin g\ 
is less pronounced in upper half. In ~ome 1Lniaa Lhe silt bas little structure and resembles Joess. 

Nu fo!l6il~ w ere found in the for matio n, and il.8 age was determined only on the basis of stratigraphic position: at the 
type local ity it overlies at least 6 feet of Wiota Gravels and underlies 15 feet of till, both of Wisconsin age. 

The si!t waa deposited in a lake formed when the i<:e advanced and hl0t:ked t he Missouri River. It has not been fou JK\ 
above an allilude of 2,200 feet- the assumed 11pper limit of the lake, whith may have been 15 miles wide and may hav~ 
extended 60 miles west of the type locality to Nashua; it may also have extended a short di~tance up the Po1,1lar Ri ver 
valley 

"Trend of crest of moraine 
lnclu,des washboard and other recessional morafrtes, lateral moraines, 

and end moraines 

A' 

~ 
~ 

.. Q, 

' " Abbreviated columnar section 
Approximate thickness, in feet, and stratigraphic sequence of geologic 

units. Da ta based on natural and artificial exposures, and on test 
drilling. Apex of triangle shows locntion. >. more than 

1600'_1_- - - - -----------~----...1.----------------------------=- ~~~=~~1=~~-_L~J_-~==--------------------------,'------------------~~~__J_1600' 
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SECTION ALONG LINE A-A' 
VERTICAL SCALE EXAGGERATED 

QUADRANGLE, ROOSEVELT, RICHLAND AND MC 
By 

Roger B. Colton 

SCA.LE 1:62 500 

a===l□===a=============<========a===========<========4 -~1Lcs 

CONTOUR INTERVA L 20 FEET 
DATU M IS MEAN SEA LEVEL 

1963 
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RODNBY ~ BRUNER, ES 
P.O. BOX 337 
J'OLI' POINT, MONTANA 511201 . 

CERTIFICATE OF LAND OWNER 

"/ (We) the undersigned property owner(,), do hereby certify that we 
have caused to be surveyed, subdivided and plotted o, shown on 
the p_lat hereto annexed, the following described land in Roosevelt County. 

A tract of land being the SWl / 4 NEl/4 NWl/4 of Section 29, T28N, R51E, 
P.M.,M., Roosevelt County, Montono, more particularly described os fallows: 

Commencing at the West 1 / 4 Corner of the above describ~d 
Section 29 , T:BN, R51 E, P.M.,M., Roosevelt County, Montano; thence, 
on ?nd along the section line between Sections 29 and JO, NORTH 
o dist ance of 1319.75 feet to the NW 1/ 16 Comer of Section 29 . 
Th~nce: . N 89d 52' E a distance of q19.28 feet to t he NW 1/16 corner. 
Said point being the True Point of Beginning, (T.P.0 .8.) 

Thence; NORTTi a distance of 660.0 feet, 
Thence; EAST a distance of 659 .31 feet, 
Thence; SOUTH a distance of 660.0 feet. 
Thence; WEST a distance of 659.31 feut io the . l.P.O.B. 
Sa id described tract contains 10.00 a c res , more or less . 

Doted this __ Z~1 ___ day or _..~4 o,...,'11¥c___ _ __ , 19 qf 

~~--

OWNER: 

STATE OF MONTANA ) 
COUNTY OF ROOSEVELT) 

On this - - ~7d. __ day of __ ~'.fl'#'---• 199( before me 

a Notary Public in o/ld for the State of M[,,tona, personally appeared 

- - ~-1:L_B&a.gAaJZ-. __ 
known to me to be the person •ho signed the forgoing Certificate 

and who ackno• ledged to me that they executed the •ame. 

CERTIFICATE OF SURVEYOR 

STATE OF MONTANA ) 
COUNTY Of ROOSEVELT) 

This is to curtify that Ro(!ney A.. Bruner, a Montana Regislered 
Land Suive)'or. Peglstrotion No. 384 1 ES. bci~g first du,ly sw~ 
deposes and soy• ·--ffioC iiutlng the month of Moy 1998, a · · · 
survey "'.OS conducted under his direct supervision o{ <i tract of. , 

.. land ~ inq. lhe SWl./4 NCl/4- NWl / 4 Sectiorr 29,. T2BN. R51[, . :: .... -c_' 
·:c· p:11.: 11:;· Roosevelt County . .. Montana. Said tract of . land is"· shown 'c· .. ,:_c:· ,., .. . ;.: .. ,:c .- ·., 

· ..... •~:~~1~~~;;~~\iit~~~J;tf:~~;;$lt~Z\1~tJ:fttl·•·· 
..... .. . , 
/ ·(-
.,.·: .. ·;..•., 

i.- .;:. . }.:·.- . 

.. ·•.··. · · . .. . •; CERTIFl~TE o . ~ · ;;,~. 

. ~~,:,',. --=--ekii -:/ft:/ 
i: :_.f · h

0

ereby . certify · that rio nial · property . lon,:i . fevied · and ~s3ess~ oii Ui~/: > > 
de;cribed land a;. deliiiquerit, ~ >.: · - · · · · ,;:;;3~};:,':, 

-: -::itfl 

. · ···. r. ·: ·. ,' ,>. ; ; .... . ·: · :·,,,,t:.,_i~.;,•• .. · :.:.;··. ;.,.~.::.:.r .. \:: .. :a>.; .. ''·3So, ·_n,.,,,.-: · ,: : ii ;iue,f-fcr record in my ~rn2i on th~:,.·,:. O . :cRril~RENCC , M□~JJHE(ir: . l'::rr .. i 
·:·.· .Af:nE-Scf.'~t-~fo.· , · .. ,~; .- . .. - -- .. - /-.<-- : : ·j~i-•; ,-:c ~-.. -.t,~-) ; ·:·i-:- ; . -. , . - · . ·.· · 
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Murphy Oil Corporation Monitoring Wells 
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IIJC 11 1338G.9355 99711.4375 l!05Lll5 21149.113 l!04&711 9 1899.7 

IIJC 12 l.4049,9497 1'035.1757 2109,III 2!07.36 11 1229,6 

Ill: 13 13929.1n=I 2090.76 208822 21187.119 IO 664,6 

Ill: 13D 13905.4!30 2089.55 l!088.5I 21188.18 638.5 
IIJC 14 132:16.3351! 208861 1!1186.76 1!11116,43 10 717.1 
IIJC 15 IOm3358 l!06L58 i!0:19.68 3 1927.3 
IIJC 16 13614.7009 13909,77111 l!OIMJ3 2081.46 l!08L2l IO 1664.3 

IIJC l7R IA18Q.8132 IA694.IM05 1!1186.87 2084.68 2ll8U5 IO I098.7 
IIJC UIR 1"607.4563 14583.3203 !!087.39 2085.47 l!085.4S IO 67211 
IIJC 1911 12674.9390 731<4.6294 2049.20 2046.74 2046.41 9 l!608.7 
IIJC l!OA 1!712.3424 83!0.7919 l!ll5U7 21149.12 l!04&79 21 l!009JI 

IIJC l!OII 2774J!1!95 7302Sl97 l!03!.91 21129.33 1!1129,00 21 1945.9 
ia: a l3303.4269 l2G85.8964 2075.50 l!07320 2'11281 10 197.fJ! 

OTHER VELLS 
lt-18 6294.7099 7S4.4606 l!045.0I l!044.0I 16 ~4.2 
F1'II ll248.0970 608!Ml5lll l!EIIJ!9 eoe&.54 9 1242.3 

N-14 l3668.ll87'J :5019,29113 2044.4 2043.4 9 1618.3 

N-19 9799ZJ1!f1 3730.6343 1994.47 1993.31! 17 206.4 

IH!'1 3SCI0.66-46 '17-4.8647 l!ll29J!3 l!Cl27.83 l!l 12182 
!0:!0.8369 I0009.9951 l!082.l9 2080.74 22 1607.6 
1161.1311 IOOlll.7862 !!084.42 l!081.ll! 22 1717.9 

PNR 4 l39L2l89 !0538.9172 ell83.GI! l!07'MII! 22 1948.I 
lt-31 -6-46.9947 l0!53,3610 211115.76 2084.06 27 90.2 

(C({))Nft(())JL fflIIBrJr JD)A'lf'A 
alNTRIL NRTHINli EASTIN; El.EV, IIITE 
POINT aDUl!NollTE aDIIIINIITE TIP IOI. 

IN CIR 3 20l578o0462 99811,91!1!6 2035,27' Bit CAP 
ICl/4 CllR 3 20SI0.6l!o:s l2630.3:I06 2ll6:l.?5 BR. CAP 
IE aJR IO 1S!llO.OOOO 1S!80.0000 209S.I V2' REBAR 'r/ / CAP 
SY CIR 10 10003J!8.47 9993.9646 2052.I BR. CAP 
IE CIR 16 
Nl/4 C11R 16 l.0004.99115 7352.0006 2042.58 BR. CAP 

CP 71/ 191455632 I06IL9300 2GSS.:l2 1X2 STAICE 
CP 3 1Sl!78.5845 13384.1029 1!1197.Q 1/1!" REBAR V / CAP 
a> IOC ll!'ll6Ln7! W!'12Ml58 ev78J3 lX2 STAICE 
CP 4'r/ l1740.62l!8 9879.9073 2057.0:S IX2 STAICE 
a'9C 1099l!.5996 7574.8056 2050.41 llC2 STAICE 

a> IS 7682.7495 9964.81179 207l.92 IX2 STAI<£ 
CPl!S 3658.9690 l0038a63 !!076.33 lX2 STAICE 

!DST. DIST, DIA/TYPE IU. 
r.u.. F,VJ... CASING 1tl CDC. 

0.3 rsr. 2.94 
2623.5 6' ST, 3.81 

84,8 6' ST, 3.38 
2631!.8 6' ST, SOB 
1347.:J 6' ST, 231 

71l!.9 6' ST, 2.73 
1638.5 6' ST. 3.27 
I022.1 8' ST, 2.65 

1!1193.7 6' ST. 2.12 
l!Oll6.1 6' ST. 2.83 

27,8 8' ST, 2A2 
7ll4,0 1.611 

tZs., 2.54 
13752 l.D4 
l!Gl!4A 6' ST. UIS 

712.3 l.9 
l37L9 6' ST, 2.67 
5117.0 6' ST. 2.19 
697.3 6' ST. l.91! 
2681!.7 6' ST. 2.79 
1689,6 6' ST, l.,S 

2697.7 1!587.0 6' ST. 2.58 
!!087.8 6' ST, 2.25 

2412.7 l.O 
1311116 6' ST. l.75 
303.2 6' ST, l.O 

975.3 6' ST. 1.15 
1460.6 6' ST, 1A 
8J! ,~ ST. lA5 
au 6' ST, 2.25 
534.4 6' ST, 3.1! 
l5IU! 6' ST, L70 

MURPHY □IL COMPANY 
vi ATER v/ELL L□CA TIDNS 
SECTIONS 3, 9, 10, 1L 15, 16, 2L 22 
T28N, R51E;, P,MvM, 
R□□SEVEL T COUNTY, MONTANA 

ACAD/MDC 

DAID UH!7-ot 

RA BRLtlEJt ES 
P.O. 1IClX 337 
'JtLf' POINT, NT 59201 
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LOW HYDRAULIC CONDUCTIVITY ZONE 
(S.S. Papadopulos & Associates, Inc., 2008) 

EXPLANATION 
WELL AND NUMBER-Water type determined using 
concentration range in Thamke and Midtlyng (2003). 

• Disposal well 

... STREAMFLOW MEASUREMENT SITE AND NUMBER 
• Water well completed in Judith River Formation 
• Uncontaminated 

Moderately contaminated 
0 0.5 1 2 
I I 11 , , J ,, , 1 I : I., ,, I I 
0 0.5 1 3 Kl l.OMETERS 

3MILES 
I • Extremely contaminated 

Generalized location of low hydraulic conductivity zone, selected surface-water sites, and selected wells, East Poplar oil fie d area 
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